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Thfs paper describes my experiences teaching a course in developmental 
mathematics to Indochlnese students. The students were all uncertified 
bilingual teachers employed by the Minneapolis PubHc School System andU 
ranged in age from twenty-two to forty* The riiathematics course was developed 
at the request of Dr. Nobuya Tsuchida, Driector of the Asian/Pacific American 
Learning and Resource Center ?tt the University of Minnesota. The purpose of 
the course yas to provide this group of students with training in basic 
mathematics while* at the same tfme* exposing thereto a college level course 
taught in English. '** ^ 

- ' - * " ■-■ " Z ■ 

One of the problems i n worki ng wi ttTnpn-tradltlonal students is that 
they do not fit into "regular 11 academic programs. Usually* a unique program 
must be designed for'them whicTTtakes~into account their special backgrounds* 
needs and-abf 1 i ties. When preparing a course of instruction for such 
students, one must be innovative* flexible, patient, and, willing to compro- 
mi se. • 1 . " " - * 

. i - . . . - 1 

Having taught in the Developmental Mathematics Program- of the General 

College (GC) fpr the past eight yfears, I am used to working wi th matbematjr 

ically underprepared students.. The General College is the open admissions 
unit of the University of Minnesota and, as sucfi* has a.* student population 
with diverse academic, cultural, and socioeconomic. backgrounds. - Their, 
mathematics needs range from a. brief^revlew of the rules of arithmetic and 
.elementary algebra to a need for a complete re-learning," or a first time 
Uapn4^g!^f^the^mcs-tr-bas4^w 

anxious andmost have poor ptudy skiUs. * \\ "-_ 

The.'first step In putting together a 'mathematics' course for this special 
group of students was to determine their mathematics skll 1 levels/ To 
accomp) ish this, the students were asked to complete the»mathem&t1cs portion 
.of the General College Placement T^sti ng Program (a copy of the placement 
te«t is In the appendix). This test-was developed, by the General College 
mathematics faculty for the purpose of placing, students jnto GC mathematics 
courses (a copy of the course descriptions Is in "the. appendix) . The test 
consists of questions concerning whole numbers, fractions, decimals, per* 
cents, elementary and Intermediate alge bra. The t est is Admi nistere d to^all 
students who enter the General College and Is specif Teal ly gearetTlto the 
content of the GC mathematics courses. Based_on the _rfc_sul ts_ of this _ test,, 
faculty .advisors place students Into mathematically homogeneous. groups so 
that the students can be.taught as a single class in- a traditional lecture 
setting. This. type, of class has been found to be most effeotlve ytlth the 
non-tradi tlonal students of the General College. 

- The results of the placement test given to the Asian suidents for this 
class were 'Interesting* - t The scores on the arithmetic portion of the test 
ranged from 2k% to 96* correct, whi le the algebra scores range? from 0% to 
100* correct. A number of students scored higher on.tHealgebra portion of . 
the test than they did on the arithmetic portion. Thif also happens when 
regular GC students, are tested, but not to; the extent that occurred with this 
group of Asian students. 1 1 *was assumed that this unusual, scoring pattern 
was due to the more highly verbal nature of the arithmetic test questions. 
For example, It Was easier for this group of students to answer algebra 
questions of the form, V3X + 2 *. 8, 11 than to answer arithmetic questions such 
as, "Find the rate of discount If. a shirt which regularly sells for $10.95 
goes 6n s%1e for, $8.00. lr tt appears that many of the students did nor ful ly 
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understand what was .beting asked In some of the arithmetic questions* 

_ - ^ . 

According to the regular placement scheme used fay the General College 
(see the. appendix)* 32% of ttfe students should have started study In 
arithmetic* 20% in elementary algebra* 32% in .intermediate algebra* and 16% 
In college algebra'. or higher* / \ 

The obvious way to deal with a class containing *this diversity of 
mathematics skill levels is to set up- a course using programmed Instruction 
materials wherje students are able to work on specific content areas at their 
own individual rates* 

The General College offers. such a course on" a regular basis* but it was 
felt that students -wi th poor English ski 1 1 might have. problems reading and 
learning mathematics from a programmed textbook* Jh addition* such program- 
med Instruction courses tend to provide little motivation to the students and 
do not give them .enough training in how to take ^potes* how to succeed in 
regular lecture, courses* how to ask questions* how to take tests* and jn^the 
finer points associated With the language of mathematics*^ Thus* It. was 
decided to teach the course in a lecture format~where the teacher and 
students could interact using Engl ish; 

The students were Informed of their placement test scores and were 
allowed to decLde if they wanted to take the arithmetic- par t',6f the -jrtSurse, 
the algebra part* or both pfrtsisimuTtantbusly* ATTlifnth^rstudenTs^chose^cr 
do both parts of the course even though it ment double*the amount of work for 
the same thi*ee college credits* Providing' Instruction at this low level of 
mathematics was chosen because it was felt .that, If students at the upper end 
of the placement test scale were registered in mathematics* courses consistent 
With their scores* they would have great difficulty due to the! r language 
problems* 

The studerrts were told that thep might - x be bored with * some of the 
mathematical content of the course*, but that they should try to concentrate 
on the.vocabulary used in the course and on how the course was structured, 

_E^ea™Jth6ugh all of the s tudents __h_ad__h_ad arithmetic i n the past, few jiacT 
gained much experience with the specific procedures "used in to] lege classes 

. In this country.* The English. usedto-communicate the content presented the 
students with more obstacles than the mathematical content Itself* 

On the first night of class* the students were asked to fill out an 
Information sheet (see the appendix) * The sheet contained questions concern- 
ing the number of hours' worked per week* why the students , took the class/ 
what type of course, -they preferred* their gender* age* and Intended college 
major*' The -information gathered was useful in getting to know the back- 
grounds of the students and it . helped to determine how well the students 
could read and respond to questfons pos^d In English* j , 

_ - - - " P * ^ > 

An' attempt was made to teach the ccforse on a number of different* levels 
of mathematical sophistication* For example* the rule for dividing 'two 
fractions by inverting and multiplying was given so that* as a minimum, 
students could perform this operation tn any given situation* Then t the 
concept of divisionas the Inverse operation of multiplication was discussed 
in detail - for the benefit of the more advanced students* This allowed the 
better students to work on a deeper understanding of the topics while 
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.permitting the. weaker students to concentrate on the basic procedures needed 
to solve the problems; " , t 

/ The class* which met orte night per week* was structured so that students 
were given the opportunity to ask questions pn arithmetic' homework problems 
at the beginning of each session* After *the questions w^re answered* a 
lecture on new arithmetic^ material was given* This was followed by a ten 
minute bfeak* a question and answer period on algebra and, f/inally* an 
algebra lecture* * , 

Tfc>e_ lectures* which lasted about one hour eacf * were designed so that; 
studfents^qould ask .questions as the new materia) was presented* the 
instructor tried to. haVe* the students take, an active Vart in the class by 
continually asking them questions concerning the various mathematical pro- 
cedures* It was madLe clear-to the students that; it was not necessary for* 
each of them to actually answer these questions verbally* b)H * that it was 
very Important for them to atjeast answer them* jn English, "In their own 
head* 1 . 1 so that each student was actively involved In the course during, the 
lectures* This helped the shy students* as Weil as those whose English. was 
not good enough to give answers verbally* it also forced students to think 
in Engl ish* , v 

. --. - 1 * ; . /. 

The atmosphere of the class was relaxed and friendly* The students were 
vdJJJjM^^i^atie^ -whth— the- 
communication prbblems which ai^osC^between the Instructor 'and themselves* On 
a number of occasions, students had . to ask* questions _ in their native 
language* These had to be translated into English for the instructor by 
another student* ^ *: 

(t is important that students feel comfortable in a mathematics class in 
order to reduce their'anxiety toward college in general and toward mathemat-. 
ics in particular* In this special class, a good deal of humor was used*, but 
it was quickly realized that many of the_s*tudents -did not understand, some of 
the "Jokes* 11 It turned out that much background material had-tobe explained 
concerning the context of a particular joke before It could be understood by 
some of-the students* - — ~ . ^ - f ' 

Since the Engl i sh 'prof 1 clency of the students was low* It was necessary 
to, write much of what was said on. the chalkboard* Many ^students' had 
difficulty comprehending spoken English but* if given enough time* cou£d read 
and understand what was belng.communicated. If It was written* _ Step by step 
procedures for finding answers to problems were first* written :on .the 
chalkboard; thfs Nwas followed by.a^mqre detailed expjanatlon of why these 
algorithms worked* This enabled the%ftutfent* _ to /solve ^problems using, 
concrete written rules and then tt after they became comfortable with the 
procedures* they were ^ble to take shortcuts and to do more complex problems 
using their Understanding of the concepts* Saying the rules verbally and 
also writing them, helped the students In taking notes and In reinforcing the 
connection between written. and spoken English* 

Often* it \was difficult for students to make distinctions between the 
meanings of two sentences which differed only slightly* and to understand how 
meanings changed when the same words were used In different orders and: 
contexts* For exampie,*ihe following question was * asked: "What is. the; 
difference between ten and the sum of two and eight?" One student answered/ 
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/'Ten is a single number jwher&ajs the sum of two and* eigKt Is an addition 
problem. 11 - The student was told that in this Instance the word ^'difference 1 ' 
was used to indicate that a subtraction operation should be performed, not a 
comparison of terry. She t.hen said that the answer was "ffothf njg*" When 

^asked if she ment zero* the studfent responded* "Yes, nothing, 11 She was then 
'asfced* 'Hf the temperature outside were zero degrees* Wbuld you s«y t(ie 
temperature was nothiJng?" A discussion of ttie precision of the vocabulary of 
mathematics then took place. * 

A , major portion of the class time was spent worki ng with verbal 
problems. Word probetms are very difficult for all students; for tftfs group 
^£-opFM=fiative -speakers of English* they*were particularly frustrating*. It is 
"^important that students answer the precise question asked in any mathematics 
problem* Often tv trying to fjgure out just what Is. being asked is the most 
difficult part of solving, a problem* Distinctions were made between 
expressions such as*' "eight is subtracted from two* 11 "eight subtract two/ 1 ' 
M the difference of eight and two*" and "eight -decreased by two*" Much 
practice was provided with this type of problem in both the arithmetic and 
algebra. secttcnsof the course* * 

Overall* the ten wfcSF^ourse was quite successful \ »-Rinty*two percent of . 
the twenty-five students wbo took the course received passing grades; with 
^k0% receiving a a gra*de of -A# 3^% B# l6%<*'and 8% Incomplete, This compares 
-to a _ f*5* completion rate for typical GC ar ithmetic, and elementary algebpa 
students* -. * ^ >-- 

> .. - - 1 ■ " ; ■ -: ' = - " 

The students in this program were more highly motivated and mature, than t 
students in the regular GC mathematics courses and in other mathematics 
courses for special students"*^ which I have worked; Students did not need 
to be coaxed Into doing their homework problems or^J^to coming to class* 
Some student's asked for extra problems, so that they^cquld expand their 4 
knowledge In different areas of mathematics* Once they have overcome their 
problems with the English language* the students tn the this program should 
do very weM in college* " 

. - - - 7 - * «" .... * 

All students* Including those two students who did not finish the 
course* improved In their ability, to answer questions _ pn a_ post-test of 
artthemttc and elementary algebra* This is evidenced by the average gain of 
ten points f rom 'pre-test to post-test scores scores on the placement exam* 
Hany of the students learned mathematical concepts and procedures which they 
,had either forgotten or never, mastered^ However** some of the improvement in 
studen£ ^performance on the post-test* mus c t be attributed to the Jncrease in 
the student's Engl ish language skills. Students seemed to better understand 
the questions asked and to be better able to write down their scratch work In 
an organized manner* It was also- evident* from direct observation* that 
their in-class note taking improved dramatically over the ten week period* 

At the end. of the course* recommendations: were made as to whlcjv 
mathematics courses students should take in the ~ future* Host' students were 
"advised 'to take intermed bte algebra as their next mathematics course* They 
had learned a considerable amount of mathematics content and. perhaps more 
importantly, they had learned thl s "mathematics In the context of the English 
language. v . 

It Is worthwhile to allow students who have low proficiency in English 
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to iUke courses .where the content is fanwliar to them. They need to 
expenience this content in the context of the English language* By doing 
thisA the. students, afe^able to concentrate on English in a getting in which 
they are comfortable with ttrit material* but where the medium. of foibmunicatioq 
causes Jthem_d|ff i-cUlty* Hi such instances* mastering the course content* as 
well a$, increasing their prof iclency in English* can be accompl ished; 
* * * 
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